Materials and Methods 1-palmitoyl 2-linoleoyl phosphatidylcholine (PLPC) was purchased from Sigma and was purified by HPLC (10).
l-palmitoyl (-2-(9,13-hydroperoxy) linoleoyl-phosphotidylcholine (PLPC-OOH) was prepared from PLPC by using soybean lipoxydase (Sigma) as described previously (11). PLPC-OOH was purified by reverse phase HPLC (12) and stored in dichloromethane.
Background levels of peroxides of both control and modified phospholipids were checked before and immediately after the experiments by HPLC (12) and gas chromatography (13).
Small unilamellar vesicles (100 nm) were prepared under Nz, in 10 mM Tris/l50 mM KC1 as described previously (8).
Control vesicles were made entirely of PLPC; modified vesicles contained PLPC with 2 mole percent incorporation of PLPC-OOH. Size distributions were analyzed by electron microscopy (8) and dynamic light scattering.
DPH in tetrahydrofuran was added to the vesicles 30 minutes prior to measurements to give a final probe concentration of 10m6 M and a 1:lOOO ratio of probe to lipid.
Measurements were taken on a multifrequency cross correlation phase fluorometer (14) equipped with a 325 nm HeCd laser (Liconix) and an 1% ADC interface for data collection and global analysis package. A long wavelength cut-on filter RG 370 (Janos) was used to eliminate contributions from scattered light.
The modulation frequencies used were: 2, 4, 7, 11, 16, 20, 25, 40, 60, benzene (POPOP) in ethanol was used as a reference compound (1.35 ns lifetime).
The sample cuvette was kept under N2 for all measurements. Temperature were regulated by a circulating water bath and monitored by means of a thermistor probe inserted into the reference cuvette.
The data was analyzed using Global Analysis Software (University of Illinois, LFD) as described elsewhere (15).
Results
The fluorescence decay of DPH was measured in PLPC and PLPC-OOH containing vesicles over the temperature range of 5 to 35°C ( Hydroperoxyphospholipids represent the primary product of lipid peroxidation in vivo (3). It must be stressed that studies of membrane --structure in systems where oxidative modifications have been imposed by induced peroxidation of the phospholipid components are likely complicated by the variety of primary and secondary decomposition products that are generated.
In addition, the levels of these products can be considerably higher than those formed during oxidant stress in vivo. These factors are --likely to complicate the interpretation of biophysical data derived from membranes by virtue of the chemical complexity imposed by lipid peroxidation.
Our study has shown that even small amounts of a specific phospholipid peroxide significantly change the biophysical characteristics of the membrane.
